Aims: To evaluate the effectiveness of an integrated harm minimisation focused school drug education programme in terms of reducing cannabis use and harm.
Introduction
Cannabis is the most widely used drug in Australia after tobacco and alcohol [1] . In a recent study of Australian adolescents it was estimated that 11% aged 12-17 have used cannabis in their lifetime, 9% have used cannabis in the last 12 months, 3% in the last month, and 1% in the last week [1] . Prevalence of cannabis use increases with age, with an earlier Australian study estimating past year cannabis use at 2% at age 12, increasing to 20% at age 16 [2] . A more recent longitudinal study estimated past year use at 8% at age 15, increasing to 30% at age 19 [3] . Cannabis use has also been found to be more prevalent among males than females [3] , and significantly higher in rural adolescents compared to urban adolescents [4] .
While the overall prevalence of past year cannabis use has been declining in Australia since the late 1990s, heavy patterns of daily use are prevalent among 14-19 year old adolescents [5] . Cannabis exposure is associated with a range of harms, with adolescents a vulnerable group at high risk of suffering adverse consequences.
Cannabis use in adolescence is associated with lasting consequences on cognition, an increased risk of psychosis and depression, increased risk of neuropsychiatric disorders, illicit drug taking, and increased likelihood of cannabis dependence [6] [7] [8] [9] . Associations exist between cannabis use and truancy, fighting, and poorer educational and occupational outcomes [9, 10] . Scholes-Balog and colleagues [3] in their longitudinal study of 800 Victorian young people aged [15] [16] [17] [18] [19] , explored the rates of a range of self-reported cannabis-related social harms. This study found the most prevalent self-reported cannabisrelated harms were anxiety and depression, and that while the rate of cannabis use increased with age, the rates of cannabis-related social harms remained fairly consistent as the participants aged [3] .
While abstinence or delayed onset is almost universally the goal of school drug education in the United States (US), in Australia most school drug education seeks to prevent harm in accordance with the harm minimisation framework of the National Drug Strategy [11] . Harm minimisation includes abstinence as a preventative strategy [12] : it is more broadly relevant to students [13] and does not increase up take or level of use [14, 15] . A recent comparison study of rates of lifetime and current alcohol, tobacco, and cannabis use in Washington State (US) and Victoria (Australia) showed greater use of cannabis in Washington State, causing the authors to speculate the abstinence approach to drug use within the US did not provide a greater protective effect than the harm minimisation approach to illicit drug use implemented within Australia [4] . The Drug Education in Victorian Schools (DEVS) programme was designed to provide young people with the practical knowledge and skills to enable them to prevent or minimise the harms most likely to be encountered due to drug use, both their own, and that of others. Eighteen lessons were provided over two years to a cohort of junior secondary school students. The program took an integrated approach Page -02 ISSN: 2330 ISSN: -2178 to all drug use, both licit and illicit, employed participatory, critical thinking and skill-based teaching methods and engaged parental influence through home activities. This paper uses longitudinal data to compare adolescents who received the DEVS programme with the control group who received the drug education normally provided by their schools.
The aim of this research is to evaluate the effectiveness of the DEVS programme in terms of cannabis prevention. The study measured the difference between the intervention and control groups in communication with parents about cannabis, lessons remembered about cannabis, and responsible attitudes towards cannabis, as these can be important influences on cannabis use [16, 17] . However, the primary outcomes sought by the programme were reductions in cannabis consumption and associated harm as well as avoidance of use. Accordingly, consumption patterns and associated risk/harm were measured, with specific hypotheses that intervention students will: consume less cannabis and experience less harm associated with their use of cannabis.
Materials and Methods

Design
This research is part of a longitudinal efficacy study that followed a cohort of students from the start of year eight in 2010 (average age 13) to the end of year ten in 2012 (average age 15). The study was approved by Edith Cowan University's and the University of Melbourne's human research ethics committees. It was also approved by the Research Branch, Education Policy and Research Division of the Victorian Department of Education and Early Childhood Development. The intervention students received 10 lessons of the 18 lesson research-derived education programme during 2010, followed by eight lessons in 2011. The lessons, which were delivered by teachers, are described in Table 1 . In both years the teachers delivering the classroom programme participated in intensive two-day professional training. This incorporated a summary of the evidence-base informing the programme and active sampling of each lesson activity. Emphasis was given to modelling and coaching in use of the participatory, skills-based and critical thinking pedagogy. No program lessons were scheduled in 2012. The control students received drug education lessons usually provided by their school. These varied considerably from school to school, as no standard curriculum was specified.
Sampling and data collection
Twenty-one Victorian government secondary schools were recruited to the study on a voluntary basis at the beginning of 2010, and allocated to metro/regional location and high/low socioeconomic (SES) strata to approximate the proportion of Victorian secondary schools in each category. SES allocation was made using the Department of Education and Early Childhood Development's (DEECD) Student Family Occupation (SFO) index for 2010. Schools within each strata were then randomly allocated to intervention or control conditions. A piece of paper, folded to conceal the name of a school was drawn out of one container, while a similarly folded piece of paper, designating the research condition was drawn out of another container [18] . Subsequently, schools were further partitioned into high, medium and low socio-economic strata. This was done to better align with DEECD's school SES categories. One intervention school, with 44 participating students at Post1, withdrew from the second year of the study in 2011 because they did not have the resources to implement the programme.
Written active consent was sought from the 2700 year eight (Figure 1 ). This is partly an artefact of the intervention school withdrawal.
Measures
Talking to parents: Students were asked to indicate how often they talked to their parents about cannabis in the past 12 months. Response choices were: Never; once or twice; 3-4 times; 5-11 times; and 12 times or more.
Lessons: Students were asked to recall the number of lessons concerning cannabis they had received at school over the past year. The question was phrased in the same manner as that asked as part of the 2008 national survey of secondary school students' use of alcohol [2] to enable comparison. Response choices were: Not even part of a lesson; part of a lesson; one lesson; and more than one lesson.
Attitudes: The cannabis responsible attitude scale was the sum of agreement with five statements in relation to using cannabis. Higher scores represented more responsible attitudes. The cannabis responsible attitude scale was the sum of five harm items relating to the social and health consequences of cannabis use. The internal consistency of the scale was measured during the pilot phase, using the Cronbach's alpha test (alpha=0.548, p<0.001) [19] .
Cannabis Use: Students were asked to indicate if they had used cannabis in the past 12 months, and if so, the frequency of their use.
Harms: The cannabis harms scale was the sum of five harm items relating to the social and health consequences of cannabis use. The internal consistency of the scale was measured during pilot phase, using the Cronbach's alpha test (alpha=0.891, p<0.001) [19] .
Statistical Analysis
Analyses were conducted using STATA v 13 and SPSS v 21. Separate multi-level regression models were fitted with Post independent variables modelled as a function of the study condition, gender, region, SES and Baseline variables to adjust for any Baseline differences between the intervention and control groups. A random intercept was included in each model to account for the clustering of students within schools. All students were included in linear regression models which were used to determine differences between intervention and control groups in relation to talking to parents about cannabis, cannabis attitudes, frequency of use and cannabis harms. An ordinal logistic regression model was used to determine differences between groups in the number of cannabis lessons recalled. Logistic regression models were used to determine differences between groups as to whether the students had used cannabis.
Results
Communication with parents
The average number of times intervention students talked to their parents about cannabis increased from Baseline to Post1 by 50%, from Baseline to Post2 by 100% and from Baseline to Post3 by 67% for intervention students and from Baseline to Post1 by 0%, from Baseline to Post2 by 20% and from Baseline to Post3 by 20% for control students ( Table 2 ). The increase in talking with parents by intervention students was significantly greater at Post1 (p=0.001) and Post2 (p=0.001) than for the control students (Table 3) .
Cannabis lessons remembered
The proportion of intervention students who recalled receiving more than one lesson on cannabis increased from 12.9% at Baseline to 48.4% at Post1, 59.6% at Post2 and 24.6% at Post3 ( Table 2 ). The proportion of control students who recalled receiving more than one lesson on cannabis increased from 9.1% at Baseline to 14.9% at Post1, 44.4% at Post2 and 13.4% at Post3. After taking into account recall of cannabis lessons at Baseline, gender, SES category and region, intervention students recalled receiving significantly more cannabis education than control students at Post1 (p<0.001) and Post2 (p<0.001) and significantly less education at Post3 (p<0.001) ( Table 4) .
Attitudes
The attitudes of students towards cannabis issues in both the intervention and control groups were highly responsible at Baseline, with intervention and control students scoring 19.5 and 19.7 respectively out of a possible 25 ( Table 2 ). Attitude scores increased by 10.3% at Post1, 10.3% at Post2 and 14.9% at Post3 for intervention students and 5.1% at Post1, 9.6% at Post2, and 9.6% at Post3 for control students. There was a significant difference between groups in the change of attitudes from Baseline to Post1 with intervention students having a greater increase in responsible attitudes than control students (p=0.001) ( Table 3) .
Used cannabis
The proportion of students who had used cannabis in the past 12 months increased from 2.8% at Baseline, to 3.4% at Post1, 7.7% at Post2 and 11.2% at Post3 ( Table 2 ). The increases for intervention and control students were quite similar. From Post1, males had slightly higher prevalence than females, and metropolitan students' slightly higher prevalence than rural students. There was no significant difference between groups in the increase in the number of cannabis users at any time point (Table 4) .
Frequency of cannabis use
The frequency of cannabis use in the past 12 months increased at Post1 for intervention and control students and then dropped at Post2 for intervention students and increased for control students, with a 9.1% increase from Baseline to Post3 for intervention students (mean Baseline= 20.8, Post1= 32.3, Post2= 26.3, Post3 = 22.7) and a 219% increase for control students (mean Baseline=9.8, Post1= 26.8, Post2= 32.6, Post3 = 31.3) ( Table 3 ). The frequency of cannabis use for control students increased significantly at Post3 (p=0.030) compared to intervention students. 
Cannabis harms
Cannabis harms experienced by intervention student cannabis users during the previous 12 months increased by 2.7% from Baseline to Post1, decreased by 10.8% from Baseline to Post2 and decreased by 18.9% from Baseline to Post3 (Table 2 ). Cannabis harms experienced by control student cannabis users during the previous 12 months increased by 64.1% from Baseline to Post1, by 28.2% from Baseline to Post2, and 28.2% from Baseline to Post3 (Table 3) . The difference in harms experienced by intervention and control students was significantly different at Post2 (p=0.030) and Post3 (p=0.008) ( Table  3) .
Discussion
The findings of this study support a harm minimisation approach in school drug education that applies to cannabis use. The DEVS intervention, based upon harm minimisation principles, recognises the need for practical relevance, with success interpreted not as reduced use or abstinence alone, but by a reduction in the level of harm experienced from drug use [20] . The DEVS program curriculum is well-grounded in evidence-based research: Knowledge and skills training; the use of interactive activities; and role playing exercises which involve realistic drug scenarios, all features in the DEVS intervention. The program also places particular emphasis on teacher fidelity and on family communication activities as the evidence suggests these factors can increase the effectiveness of an intervention [21, 22] .
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The intervention had an impact in terms of the likely precursors to behaviour change. For example, exposure to, and understanding of, salient drug and alcohol information increases the likelihood of behaviour change. The intervention students remembered receiving more lessons specifically about cannabis than the controls at Post1 and Post2. The lessons recalled by the intervention students dropped significantly below the controls at Post3, reflecting that no DEVS program cannabis lessons were given in year three. Data collected from the same study and reported previously also found that intervention students were more knowledgeable about drug use issues, including cannabis use [23] [24] [25] .
At baseline, both the intervention and control students held very responsible attitudes towards cannabis use. After the first year of the DEVS program, the increase in responsible attitudes towards cannabis use was significantly greater in the case of intervention students. Intervention students also talked more frequently to their parents about cannabis over the two years of the DEVS program than control students. However these positive changes disappeared over time. An explanation for the drop off in intervention students talking to parents could lie in program delivery and the accompanying home tasks ceasing in the third year of the study. The disappearance of a difference in responsible attitudes towards cannabis use is, however, more likely due to a ceiling effect than program influence. The estimate of reliability of the cannabis responsible attitude scale was low for this study.
Overall cannabis use prevalence figures were found to be similar to an earlier study of Australian secondary school students, with prevalence increasing with age [2] . In this study, students who received the study intervention were no less likely to take up cannabis use, but neither were they more likely to take it up. Intervention students were also no more likely to use more frequently than control students at Post1 and Post2, similar to other harm minimisation education programmes which did not increase experimentation among intervention students [14] . However by Post3, intervention students actually used less frequently than control students, even though no program drug education was provided in that year. This suggests the education program had a progressive effect that only produced change of sufficient magnitude in the small population of cannabis users after three years. This result runs counter to conventional wisdom that the effects of drug education decay over time [26] .
The intervention was successful in reducing the number of cannabis harms experienced. Cannabis users in the intervention group reported experiencing fewer harms throughout, and following, the two-year harm minimisation focused education programme here as cannabis users in the control group, who received the normal drug education provided by their school, experienced more harms over the life of the study. This suggests the harm minimisation message held relevance for those who did choose to use cannabis, and led to more positive decision-making in relation to use. It has been argued that a harm reduction framework for cannabis prevention that addresses the social context of use will be more effective than those that focus on individual risk factors and choices [27] . Such a framework can focus on the minimisation of harm associated with drug use, and measure the success of such initiatives in terms of their effectiveness in reducing the impact of drug use on individuals and society, rather than by prevalence of use alone [28] . School drug education programs using this method engage students in thinking about the potential for harm, and provide opportunities for students with decisionmaking skills to develop strategies to reduce or prevent or reduce harm [29] . Therefore, while abstinence is acknowledged as the best way to minimise harm associated with drug use, it is likely to be unrealistic in some circumstances and may be counter-productive if it does not provide opportunity for students to engage in their own critical thinking about the risks of drug use [12] . While it has been feared that the harm minimisation approach may reduce the impact of the abstinence message for drug use, the evidence suggests that this has not been the case. For example, the Smoking Cessation for Young People project in Western Australia, which employed a harm minimisation approach to tobacco smoking, found that there was no increase in experimentation amongst recipients of the program compared with a traditional abstinence approach [14] .
A harm minimisation approach can also minimise potential harms arising from the use of multiple drugs. For example, a recent study has found that the combination of cannabis and alcohol, even under the legal blood alcohol limit in Australia of 0.05, significantly impaired driving ability [30] . Therefore, it is valuable for users to have knowledge of the effects of combined drug use in order to reduce harm associated with use [30] . The inclusion of cannabis within a multi-substance drug education program is supported by research which highlights the relationship between licit alcohol use and illicit cannabis use, with very few cannabis users having never consumed alcohol [31] . It is also argued that many of the strategies and skills learned in drug education are transferable and applicable for various types of drug use [32] . Therefore, a multi-substance education program can be particularly useful for simultaneously addressing risk factors common to all drug use. Such a program also has the significant benefit of easy incorporation into an already crowded school curriculum. This is viewed as a particular strength of a comprehensive drug program such as the DEVS curriculum.
Despite the illegal status of cannabis in Australia, harm minimisation strategies can work alongside, rather than in opposition to, policing activities. For example, reducing the frequency of use is seen as a vital goal for minimising harm arising from cannabis and is recognised and explicitly endorsed within the Australian National Drug Strategy [11] . Therefore, a preventative, school drug education program that employs a harm minimisation framework, which has the potential to address both the minor and the harms associated with cannabis, and is more effective than a traditional abstinence-focused program, is not only supported by research, but is also politically feasible within the current Australian National Drug Strategy.
